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Relationship of passive smoking to risk of lung cancer and 
other smokine-associated diseases 
P.N. Left,* J. Chamberlain &. M.R. Aldcrsonf 

Insttiuft of Cancer Research. Clifton Roaci. Beltnont, Surrey. VK. 

Summary In iKe Uiier pan of a Urge ho 4 p«ul casc-conirol Body of ihc fcbiionship of type of ci^rctic 
smoked lo nsk of v»ncms smoking-associatcd diseases. p«i»cntJ afu^werod questions on the smokiny habiu ofi 
ihcif first spouse and on ihc cxienti of passive smoke exposure at home, at work, dunng iravcJ jikJ dbnng 
leisure In an extension of tha study; an attempt was rrsade to obuin smoking habit data directly from ihc 
spouses of all hfclonf non-imoking lung canccfi eases and of two lifelong non-smoking matched controls for 
och ease The attempt wa$ made rqprdicss of whether the paiicnu had aniwoftsd passive smoking questions 
in hospital or not. 

Amonpt lifelong non-smokers, passive smoking was not associated with any signifKam increase in ruk of 
lung cancer, chronic bronchitis, ochacmic head disease or stroke in any analysts. 

Limitations of past studies on passive smoking are discutssed and the need for funheri research underlined. 
From ail the available evidence, it'appears that any effca of passive smoke on nsk of any of the mayor 
diseases that have been associated with aaive smoking is at most smalL and may not exist at all. 


Siu^y of hospital in-patients 

In 1977 a large hospital case<ontrol was initiated 
to study Ihc relations hip of the type of a ga retie 
smoked to risk of lung cancer, chronic bronchitis, 
ischaemic bean disease and stroke. This study was 
earned out in 10 hospital regiorts in England; 
interviewing ended in January 1982. The onginal 
questionnaire did not include questions on passive 
smoking as it was not considered an important 
issue in 1977. However, in 1979 it was decided to 
extend the questionnaire to cover passive smoking 
for married patients for the last four regions to 
begin interviewing Subsequently, in 195 L following 
publication of the papers by Hirayama (1981) and 
by Tnchopoulos et al. (1981) claiming that non¬ 
smoking wives of smokers had a significanily 
greater nsk of lung cancer thani non-smoking wives 
of non-smokers, it was decided to increase the 
number of interviews of mamed lung cancer eases 
and controls. The extended questionnaire was then 
administered to these patients in all hospitals where 
interviewing was still continuing, 

Foltow^yp study of spouses of nonsmoking hospital 
tn-patients 

In 1982. after interviewing of hospital in*paticnu 
had been completed, it was deaded to carry out a 
foiJow-up study. In this study, an attempt was 
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made to interview the spouses of all of the married 
hospital ip-paitcnis with lling ameer who reported 
never having smoked, as well as of two married 
non-smoking controls for each of these index lung 
cancer eases. The foMow-up study was intended 
partly to compare information,on spouses* smoking 
habits obtained first-hand with that obtained 
second-hand during the in-paiicni interviews, and ' 
paniy to obtain! some diita on spouses* smoking 
habits for those patients who had not answered 
passive smoking questions in hospital. 

This paper concentrates solely on the issue of 
passive smoking in lifelong non-smokers. Results 
relating to type of cigarette smoked arc described 
cisewhert (Aldcrson et a/.. 1985), while a dciailcdi 
reporu available on request from PNL. considers 
the overall findings from this ease-control study. 


For each of the 4 index diagnoses (lung cancer 
chronic bronchitis, ischaemic heart disease anu 
stroke), the intention was to interview 200 eases 
and 200' matched controls in each of the eight 
sex/age cells (i.c. male or female, and aged 35-4d. 
45 - 54 , 55-64 or 65^74): This gave a urget of 
12.800 patients, though for some categories (c.g: 
young female chronic bronchiiics): this would be 
unaiuinable. Patients were selected from medical 
(induding chest medicine), thoracic surgery, and 
radiotherapy wards. Controls were patients without 
one of the four index diagnoses, individually 
matched to eases on sex, age. hospiul region and, 
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Methods and response 
Study of hospital in -patients 
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when possible, hospitiilI wa;d and time of inlervicw. 
Subscqucnily, when final discharge diagnoses 
became available, they were used to reallocate eases 
and controls as necessary. Patients without a final 
diagnosis kept their provisional diagnosis. Where 
changes m casc<oniro! status occurred, palienls 
were regrouped into new casc-control pairs as 
appropriate. With the asstsiancc of Sir Richard 
Doll and Mr Richard Pete, non'tndci diagnoses 
were classified as follows: 

class IA ‘definitely not smoking associated* 
class I B ‘probably not smoking associated* 
class 2A ‘probably smoking associated* 
class 2B ‘dcfinticly smoking associated* 

Controls with no final diagnosis were considered 
class IB Overall, there were 12,693 interviews 
carried out which resulted in 4,950 pairs with class 
I controls and 730 pairs with class 2 controls. 

There were 3.832 interviews of married cases and: 
controls where the passive smoking questionnaire 
was completed In order to avoid substantial loss of 
data, due to one member of a pair not being 
married or not completing the passive smoking 
questionnaire, it was decided to ignore matching 
when analysing the passive smoking data and to 
compare each index group with the combined 
controls. Numbers by sex and case-control status 
are given in Table L 


Table I Numbers ci msrried hospital in-patients 
completing passive smoking questionnaires 



Male 

Female 

Total 

Lung cantxr 

M7 

245 

792 

Chrome bronchitis 

182 

14 

266 

tschjcrmc heart disease 

286 

221 

507 

Stroke 

161 

137 

298 

Controls 

Oas8 1A and 1B* 

139 

713 

U52 

Oass 2A and 2B* 

268 

149 

417 

Total 

1283 

I>I9 

3.832 


*Olhcr di>cascs wrre clas.sjricd b; degree of smoking 
associaiion - class lA: dermiteljr not, clau IB. probably 
not. class 2A probably, class 2B dermitcly. 


In the passive smoiing pan of the questionnaire, 
patients were asked when the marriage started; tf 
ar>d when it had ended; Ihe number of 
manufactured cigarettes per day smoked by the 
spouse both during the Ust 12 months of marriage 
and also at the period of maximum smoking during 
the marriage; and whether the spouse ever regularly 
smoked hand-rolled dgarelics, dgars or a pipe 
during the marriage. For second or subsequent 
marriages, questions re la led to the first marriage to 


give the longest brent intervali between exposure 
and disease onseti The patients were also asked: to 
quantify, according to a fourrpoint scale (a lot, 
average, a little, not at all), the extent to which they 
were regularly exposed to tobacco smoke from 
other people prior lo coming into hospital in 4 
situations; at home, at work; dunng daily travel; 
dunng leisure lime. In the main questionnaire, 
detailed questions were asked: on smoking habits 
and on a whole range of possibb confounding 
variables. 

Follow-up study of spouses of non-smoking hospital 
in-patients 

From the hospital study there were 56 lung cancer 
eases who reponed being lifelong non-smokers, 
who were married at the lime of interview and who 
were not known to have been married previously, 
In a follow-up to the main study, ani attempt was 
made to interview the spouses of these 56 cases and 
also the spouses of two life-long non-smoking 
controls for each case, individually matched for sex, 
marital status and lO-ycar age group and: as far as 
possible, hospiu). Where multiple potential controls 
in the same hospital were available, those 
interviewed nearest in lime to the case were 
selected Where suitable controls in the same 
hospital were not available, those in the nearest 
hospital were chosen. 

B^ausc names and addresses of the patients were 
not recorded m the hospital study, it was necessary 
to go back to the hospital both lo obtain this 
informaiion and also to get permission to interview 
their spouses. Following some refusals both by the 
hospital and by the spouses, successful interviews 
were obtained from spouses of 34 cases (10 wives 
and: 24 husbands) and 80 controls (26 wives and 54 
husbands) whose condition was definitely or 
probably not rclalcd lo smoking.. 

Interviewing was carried out between July 1982 
and: August 1983. The spouses were asked about 
their consumption of manufactured cigarettes, 
cigars and pipes (a) nowadays, (b) during the year 
of admission of the patient or (c)imaximum dunng 
the whole of the marriage: The spouses were not 
asked about the smoking habits of the index 
patient The spouses were also asked questions on 
age. occupation, social class and a range of other 
potential confounding factors. 

Statistical methods 

The staiisiical methods arc based on classical 
procedures for analysis of grouped data derived 
from ease-control studies (Breslow & Day. 1980) 
In general, the material has been cxamiricd as a 
2 * A * 5 table, with K representing the Itvcls of the 
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risk factor of inicrtst and S the number of strata 
used to take account of polcniial confounders 
Results presented arc for the combined strata and 
thov^ the relative nsk CMamcIrHaenszct estimate) 
together with the significance of its dtfTcrer>cc from 
a base level (nsk 1.0), and/or the dose-rciaicd trend 
In analyses ^of the data collected in hospital, 
compansons arc made between cases with a 
particular index disease and all the controls with 
diseases definitely or probably not related to 
smoking Six simple indices of passive smoke 
exposure «verc considered in these latter analyses, 
(i)-<iv) exposure at home, at work, during travel, 
during leisure, <v} spouse smoking manuraotured 
cigareties in the bsi 12 months, and (vi) spouse 
smoking manufactured agarcites in the whole of 
the marriage: Bases for (ti) arc reduced as not alt 
patients worked; In addition, a combined index of 
passive smoke exposure was calculated by the 
unweighted sum of the four individual exposure 
indices (i)^iv), counting *not at'all* as 0, *itrtic' as 
I, 'average* as 2 and *a lot' as 5. 

Results 
Lung cancer 

The follow-up study concerned 56 lung cancer eases 
and 112 matched controls who reported never 


having smoked in their hospital interview Of these, 
there were 47 eases (15 malt and 32 female) and 96 
controls (30 male arnl 66 female) for whom some 
information on smoking habits of their spouses was 
availably. Of these 143 patients, information on 
spouse smoking was available both from the spouse 
and from the patient for 59 (41V*). from the spouse 
only for 55 (38*/*) and from the patient only for 29 
(20V*) Table II shows the estimated age-adjusted 
relative risk of lung cancer in relation: to spouse 
smoking during the whole of the marriage, by sex. 
source of data, and penod of smoking None of the 
9 relative risks shown in the table arc slntisiically 
significant. When data for both sexes and both 
sources arc considered, the estimated relative risks 
in relation to spouse smoking arc close to I (i l l) 
For individual sexes or sources, where numbers of 
cases and controls are smaller, relative risks vary 
more from unity, but no consistent' pattern ts 
evident. Similar conclusions were reached; when 
analyses were based on smoking during the year of 
hospital interview. Here, the overalll relative risk 
was again close to I (0.93 with limits 0.41-2.09). 

Table III summarises concordance between 
spouse's manufactured cigaricuc smoking habits as 
reported directly and indirectly for the 59 patients 
with data from both sources Discrcpancic.s were 
seen for 9 spouses (15*4) in respect of smoking at 
some time during marriage and in the ease of 2 


TtWe 11 Relaiion&hip briween spouse*i manufaetured cigaretie smoking dunng 
the whole of the marnage and risk of lung cancer among lifelong non-smokers 
(standardised for age) 



Sprmst did 
noi smoir 

SporusT smoked 

Relative rixk 
(95*. /imiij} 

oe v Of 
patimt 

Costs Comro/s* 

Cfl.V5 Controls* 


Baitd on inirrrirn y Off the sptfuse in /niin»~yp srwdy (7/4' pa/imr.i) 


Male 5 13 

5 

13 

1.01(0.23^41) 

Femak 5 16 

19 

38 

1.601044-5.78) 

Combined 10 29 

24 

5! 

IJJfOSO 34ti| 

Bated on internet's of the index patient 

tn kospifol {M 

patients) 


Male 7 15 

5 

7 

1.53(0 37-^34) 

Female 9 I7 

8 

20 

0 75(0 24-2 40): 

Combined 16 32 

13 

27 

1.00(04}.2 44): 

Based on htUhl sources i^ ti^ormatton {J4J patients)* 
Male 7 16 t 

14 

1.30(0 38-4.39) 

Female fO 21 

22 

43 

1.00(0.37-2 71) 

Combined 17 37 ‘ 

X) 

59 

l.l MO 51-2.39) 


*Onl> controls included in follow-up study consMSrnDd; Nn this analysis the 
spouse was counicd as a smoker if reponed lo be to either directly, by the spouse 
during folfow-up interview, or. tndiroclly. by the patient in hospital Noie that the 
59 patients for whom information on spouse smoking was availabk from both 
sources are included in all 3 analyses. 
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2023511808 



100 PN LrSrfitl 


Tal4e 111 Concordance heiwecn spouse's manuraclured Ojurelte smoking hahiis as reported 

directly arid irsdirecily 


Sex pal tent jetuf coniroi aaux 

Mail Female 



Casti 

Ctmirpis 

Cases 

CofttroL 

ToiaJ 

SpousT a smiikcr sometime in 
marriage according lo 

Sub/en and spouse 

7 

6 

5 

13 

26 

Only subject 

1 

0 

0 

3 

4 

Only spouse 

1 

1 

3 

0 

5 

Neither 

3 

11 

1 

9 

34 

% subjcci/spouse agfeemeni 

71% 

94% 

€T/. 

88*; 

*5% 

Spouse a smoker during year of 
hospital inicrvicw according lo; 
Subject and spouse 

1 

6 

7 

4 

13 

Only subject; 

0 

0 

0 

1 

1 

Only spouse 

] 

0 

0 

0 

1 

Nciihcf 

5 

12 

7 

20 

44 

% subject/spouse agreement 86;* 

wr; 

lOO^i 

locr. 

96% 

97:; 


spouses (3%) in rcspcci of smoking during (he year 
of hospiul inicrvicw There was no consistent 
paiicrn in the direction of discrepancy. 

Table IV summansc.s the results of analyses 
carried out rciuting 7 indices of passive smoke 
exposure recorded in the hospital interviews to risk 
of lung cancer, among lifelong non-smokers. Here 
(he controls used for comparison arc all never 
smoking patients with diseases classified as 
dcrmitcly or probably not associated with smoking 
who completed the passive smoking questionnaire. 

Overall the results showed no evidence of an 
cfTeci of passive smoking on, lung cancer incidence 
among lifelong non-smokers. In male patients, 
relative risks were increased for some of the indices 
but numbers of eases were small and none of the 
difrcrcnccs approached statistical; significance. In 
females, where numbers of eases were larger, such 
trends as existed tended to be negative and indeed 
were marginally significantly negative (PcO.05) for 
passive smoking during travel and during leisure. 
For the combined sexes no differences‘or trends 
were statistically significant at the 95% confidence 
kvcl, such trends as existed lending to be slightly 
negative. The relative risk in relation to the spouse 
smoking during the whole of the marriage was 
estimated to be 0.80 for the sexes combined, with 
95% confidence limits of 0.43 to 1.50. 
Standardisation for working in a dusty job, the 
variable apart from smoking found to have the 
strongest association with lung cancer risk in the 
analyses described in Aldcrson n al. (1985). did not 


affect the conclusion that passive smoking was not 
associated with risk of lung cancer among never 
smokers in our study. 


Chronic bronchitu. ischaemic heart disease and stroke 

Analyses similar to that shown in Table IV for lung 
cancer were also carried out for, chronic bronchitis, 
ischaemic heart disease and stroke Illustrative 
results for two of the indices arc presented in 
Table V. 

No significant relationship of any index of 
passive smoking to risk of the 3 diseases was seen. 
For the sexes combined, the relative risk in relation 
to the spouse smoking during the whole of the 
marriage was 0.83 for chronic bronchitis (95V* 
confidence limits 0.31-2.20). 1.03 for ischaemic 
heart disease (limits 0.65-1.62) and 0.90 for stroke 
(limits 0.53-1.52) For stroke there was. in both 
sexes, an approximate 2-fold increase in risk for 
patients with a combined passive smoke index that 
was high (score of 5 to 12) compared with those 
where it was low (score of 0 or I). However, 
numbers of eases with a high score were low (]4 
males and 7 females) and even for the sexes 
combined, the reialivt risk estimate of 2 18 was not 
statistically significant (limits 0.86-5.48): In 
interpreting this finding, it should be noted that 
active smoking was not found to be dearly related 
to stroke in the main study (Aldcrson et oL, 1985), 
rendering a two-fold increase in relation to passive 
smoking o ^iori unlikely. 


Source: https://www.ihdustrydocunnents.ucsf.edu/docs/lkpx0000 
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Tabic |V Pelaiionthtp hctifcocn varioits indtcrs of passive smoLt espf«ort and nsk. of long caoocrri among Iifel6n|p oon> 
smokers iuandardiMii for age and; for spouse smoking. whciKcr Ibc marnagr mas ongoing or ended) 


Poisitr smokr 


Mate patterns 



Femuif paurnis 

Srxes 

ex posy rf 
indri/inW 

Case 

\ CoHtrats 

R 


Cnntrois 

R 

Costs 

Cfmtroli 

R 

At home 

Not at al) 

9 

liOl 

1 

21 

192 

1 

yo 

293 

.1 

Lillie 

7 

21 

1,22 

6 

65 

092 

% 

86 

09K 

Average/a lot 

1 

II 

Ml 

3 

61 

0.81 

6 

72 

0.86 

At «kork 

Noi at all 

3 

40 

1 

12 

113 

1 

15 

15.1 

1 

Liidc 

6 

29 

3.24 

3 

26 

1 18 

9 

55 

L82 

Average'a lot 

1 

29 

046 

0 

19 

00 

1 

48 

0.19 

Dunne travel 

Not at all 

8 

lOl 

1 

28 

2.^8 

1 

36 

339 

1 

Little 

3 

16 

2 06. 

2 

51 

0.33 

5 

67 

OM 

Average/a lot 

0 

13 

0.00 

0 

13 

000 

Trend 

(negative) 

P<0.05 

0 

26 

000 

During leisure 

Not at all 

5 

45 

1 

15 

116 

1 

18 

161 

1 

Little 

4 

4S 

I.I2 

14 

107 

105 

18 

135 

1.06 

Average/a lot 

5 

39 

3.18 

2 

95 

0 18 

Trend 
(negative)' 
f <005 

7 

134 

0.S9 

Combined index* 

Score C^l 

1 

27 

1 

10 

. 75 

1 

11 

102 

1 

Score 2-4 

7 

55 

434 

5 

6) 

063 

12 

116 

1.08 

Score 5-12 2 

Spouse smoked man cigs in 

15 

last 12 months 

3,20 

0 

21 

0.00 

2 

36 

0.50 

No 

10 

105 

1 

20 

19.^ 

1 

30 

298 

1 

Yes 2 

Spouse smoked man op in 

29 096 

whole of inarriage 

11 

122 

0.76 

13 

tsi 

079 

No 

7 

93 

1 

13 

89 

1 

20' 

182 

1 

Yes 

5 

40 

2.47 

19 

229 

055 

24 

269 

080 


*Based on sum of 0* not a (all l;«litlle. 2* average. a loi for at home, at ivork. during travel, dunng idisure. 


Discussion 

Over the pasi 4 years there has been considerable 
research interest in the relationship between passive 
smoLing and risk of lung cancer in nonsmokers. 
While some studies have cUimed a positi\*t cfTect 
(H 1 rayama, 1981; Trichopoolos r/ aL 1981. Correa 
ei aL 198 ^; Carfinkcli et aL 1985^ Gillis et aL 
1984; Knoth et el., 198!^). others (BufMer et of., 
1984. Chan. 1982; Garfinkel. I98U Kabat and 
Wyndcr. I9K4. Koo et aL, 1984): have found no 
signiHcsn: r;I-:..*r.:h;p. Rr!c!i\c risks of lung 
cancer for non>smoking women mamed to smokers 
compared to non-smoking women married to non- 
smokers range from somewhat over 2 in the 
Trschopoulos and Correa studies to arouisd 0.75 in 


the BufHcr and Chan studies. The weighted relative 
risk from I these studies has been estimated by us as 
approximately 1.3 While there is, therefore, a 
lendcnc) for a small positive association between 
passive smoking and lung cancer, recent reviews of 
these data (Lee, 19X4. Lehnert rr d/.. 1984) have 
concluded that overall there is no reliable scientific 
evidence of a causal relationship between passive 
smoking and lung cancer. In these reviews a 
number of general points have been made. 

First, dosimetric studies have shown that, in 
cigarette-equivalent term^, passive smoking only 
results in a relatively small exposure to the non- 
smoker. Hugod et al. (1978). for example, showed 
Chat even under quite extreme conditions the lime 
taken for a non-smoker to inhale the equivalent of 
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Tabie V RelaVutn^hip hct^ccJii Iwo indices of pa&sivc imokc ciposurc and nsk of chronic bronchitis, ischaemic heart 
disease and stroke amon^ lifelong non-smokers (standardised for age and. for spouse smoking, whether the marnagt was 

ongoing or end^) 


Pfl.vwir smttkf 
ezptfsurf 
iiiiJri/lrir/ 

- 

Mol^ potirnts 



Frmaie pat tents 


Sexes comhtne^ 

Cttvs 


R 

Cases 

Controis 

R 

Cases 

Controis 

R 

C/»r«»nir hrnf^chttis 










Combined ifKlcx* 










Score 0~ 1 

1 

27 

1 

7 

75 

\ 

8 

102 

1 

Score 2-4 

2 

55 

0.83 

4 

61 

1.05 

6 

116 

100 

Score 5-12 

1 

15 

190 

1 

21 

1.03 

2 

36 

1.30 

SpouK smoked man ogs. in whole of marriage 







No 

8 

93 

1 

4 

89 

1 

12 

182 

1 

Yes 

1 

40 

0.34 

13 

229 

1.22 

14 

269 

0.83 

ivkormk hrart Wi.srav 









Combi r»cd indci* 










Score 0-1 

15 

27: 

1 

23 

75 

1 

38 

102 

1 

Score 2-4 

12 

55 

043 

9 

61 

059 

21 

116 

0 52 

Score 5- 12 

3 

15 

043 

4 

21 

0.81 

7 

36 

0.61 

Spouse smoked man 

cigs in whole ofi marriage 


• 





No 

26 

93 

1 

22 

89 

1 

48 

182 

1 

Yes 

15 

40 

1.24 

55 

229 

093 

70 

269 

1.03 

Siroir 










Combined index* 










Score 0-1 

5 

27 

1 

19 

75 

1 

24 

to: 

1 

Score 2-4 

10 

55 

1.24 

10 

61 

0 86 

20 

116 

097 

Score 5-12 

4 

15 

1.77 

7 

21 

244 

It 

36 

2.18 

Spouse smoked man 

cip in whole of marriage 







No 

18 

93 

I 

19 

89 

1 

37 

182 

1 

Yes 

6 

40 

084 

49 

229 

092 

55 

269 

0.90 


*Eased cMTi sum of 0« not at all. 1 * 111 Ik, 2* average. >«a lot for at home, at work, during travcij during leisure. 


one ctgarcMc would be It hours as regards 
panicubic mailer and 50 hours as regards nicotine. 
Similarly, Jarvis fl o/; (1985) have shown that the 
increase in sahvar)' cotininc in rclalton to passive 
smoke exposure is less than )% of that in relation 
to active smoke exposure. Extrapolating linearly 
from the 10-fold relative risk of lung cancer in 
relation lo active smoking would therefore predict a 
relative risk in relation to passive smoking less than 
l.l. while a quadratic extrapolation, as suggested 
by Doll and Pcio (1978) would predict a lower risk 
still. The conflict between the dose and the claimed 
response b particularly clear for the results of 
Hirayama (1981) who found i similar efTcct on 
lung cancer for passive smoking as for active 
smoking of 5 cigarettes a day. 

Second, all the studies suffer from weak exposure 
data, most studies only obtaining information on 
the spouse's smoking habits and none obtaining 
objective data by measurement of ambient levels of 
smoke constituents in the air of the home or 


workplace and/or of concentrations of constituents 
in body fluids. 

Third; no studies adequately take into account 
the possibility that misclassincation of active 
smokers as non-smokers may have consistently 
biased relative risk estimates upward. Active 
smokers have a high relative risk of Jung cancer 
and spouses' smoking habits arc positively 
correlated Because of this, ii can be shown that if a 
rcUiively small proportion of smokers deny 
smoking, this results in an apparem elevation in 
risk of lung cancer in 'non-smokers* married to 
smokers compared to 'non-smokers* married to 
non-smokers, even when no true effect of passive 
smoking exists. A demonstration that this source of 
bias is of real imporunce can be found in the study 
of Carfinkci ei at: (1985) Based on unvaiidated 
smoking data uken from hospital notes, a relative 
risk of lung cancer in relation to husband's 
smoking at home of 1.66 was cakrulaicd. with 
relative risks of at least 1.3 seen in relation to each 
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level of hus.band*$ cigarctic smoking and in relation 
lo husband's cigar and pipe smoking When 
additional sources of informaiion on smoking 
habits Kvcrc used, the overall relative risk was 
reduced to a marpnally, significant 1.31 vbiih an 
elevated risk onK really discernible in relation to 
heavy cigarcYte smoking by the husband. Even here, 
it is notable that the elevation in risk was not 
evident when smoking data were obumed from the 
subject ofi her spouse directly, but was only evident 
when the data were obtained from the daughter or 
son or another informanti i.c from those people 
who were less likely to have known the full! 
smoking hisior>. The lowcfi relative risk may still 
have arisen wholly or partly as a bias resulting 
from misclassi flea non of smoking habits. 

Fourth, many of the studies are open to speaTic 
criticisms. For example, the cor>clusion ofl Gillis a 
al (l9S4}i that male lung cancer deaths ini non- 
smokers rose from 4 per 10,000 in those not 
exposed to passive smoke to 13 per 10,000 in those 
who were exposed was based on a total of only 6(1) 
deaths and was not sutistically signtficani. Also the 
claim by Knoth ft at. (1983) of a relationship 
between passive smokmg and lung cancer in non¬ 
smoking women was based simply on the 
observation than the proportion of female non¬ 
smoking lung cancer patients living together with a 
smoker exceeded the proponion of male smokers as 
reported in the previous microcensus. ignoring inier 
alio the fact that in many families women live with 
more than just their husbands. 

In the present study no signtficani relationship of 
passive smoking lo lung cancer incidence in lifelong 
non-smokers was seen, either in the analyses based 
on the information collected in hospital or in 
subsequent inquiry of the spouses or both: It must 
be pointed out; howeven. that the number of lung 
cancer patients who had never smoked was rather 
small so that, though our findings arc consistent 
with passive smoking having no effect on lung 
cancer risk at all. they do not exclude the 
possibility of a small increase in risk, though the 
upper 95% confidence limit of 1.50 for the estimate 
of 0.80 (Tabic IV)i in relation to the spouse 
smoking during the whole of the marriage is not 
consistent w-ith somc of the larger increases claimed 
by Hirayama (1981, 1984) Tnchopoulos tt al. 
(1981l 1983) and Correa rr al (1983). 

Though the number of lling cancer patients who 
had never smoked is small, varying around 30-^50 
depending on the analysis, this number is not very 
dirTcrent from that reported in a number of other 
studies, e.g thr findings of Correa et al. (1983) 
were based on only 30. while those of Trichopoulos 
tt al. (1981), even when updated (Trichopoulos et 
al:, I98!l) were based on only 77. The difficully of 
obtaining an adequate sample size is iindcriined 


when ofK considers that in our study the 44 never 
smoking lung cancer patients who compkicd 
passive smoking questionnaires in hospital were 
extracted from a total of 792 lung cancer patients. 
It would need a very Urge research efrort lo 
increase precision substantially, and even then oik 
would have lie take care that the magnitude of any 
biases did not exceed the magnitude of the effect 
one was looking for. 

The two major prospective studies which have 
so far reported findings on passive smoking 
(Hirayama. I98U Carfinkcll 1981) were not 
actually dcsigr>ed to investigate this issue and, as a 
result, could only use spouse's smoking as ani index 
of exposure Our study, on the other hand, though 
not able to monitor exposure objectively, as would 
have been preferable, was able to look at passive 
smoking in a wider context, by asking atK>ut the 
exicni of exposure at home, at work, during travel 
and at leisure. Although the answers to these 
questions were subjective, and could have exhibited 
seme bias, their inclusion perhaps allows greater 
confidence in the conclusions. 

It was interesting that, of the 59 patients for 
whom spouse's cigarette smoking habits were 
obtained fromi both the spouse and the patients, 
there were 9 (15%) patients for whorni there was 
disagreement as to whether the spouse had been a 
smoker at some time during the marriage. It seems 
reasonable lo suppose that some of these were in 
fact smokers and! may have been erroneously 
classified as non-smokers had only one source of 
information been used. It was also noteworthy that 
there was quite a strong correlation in our study 
between active and passive smokmg As illustrated 
in Table VI, current smokers were considerably 
more likely lo be exposed to passive smoke 
exposure at home (from sources other than their 
own agarcucs) than were never or ex-smokers. As 
noted above, this corrclaiion. coupled with some 
misclassification of smokers as non-smokers, may 
spuriously inflate the estimate ofl risk related to 
passive smoking It is imponunt to carry out 
(iurihcri studies to obuin more accurate information 
on reliability of statements about smoking habits 
because of this possibility of bias. 

Little other evidence is availiible concerning the 
relationship between passive smoking and risk of 
the other smoking-associatcd diseases in (adult): 
non-smokers and much of this is open to criticism. 
In his original paper, Hirayama (1981) presented 
relative risks of death for various diseases for non¬ 
smoking women according to the husband's 
smoking habits Based on a total of 66 deaths, a 
slight positive trend for emphysema and asthma 
was not significant, while, based on a total of 406 
deaths, no indication of a trend at al) was seen for 
ischaemic bean disease, in a bier paper, based on 
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QM-fi .vn<4Lmg' kohiis 

Rrhure oJJs (9.^, 

rrmfidrnce fimjis)! 

Afdir 

Female 

Never 

1 

1 

Fi 

i.r.^iokfc-i.Rh 

l.26<0 86-I.R5l 

Current 

4.00(2:67-5.9X) 

25MF74-362) 

Ch»-S(|uared for trend (2dn 

57:81 

25.34 

r 

<00011 

<0.001 


only a further 88 ischaemic heart disease deaths. 
Hirayama (1984) reported a shghii positive trend m 
risk, buti this was not statistically significant. 
Garland r/ a/ (1985), in a small prospective study, 
reported a 15-foldi higher risk of ischaemic heart 
disease in non-smuking Califorinian women whose 
husbands were current or former smokers 
compared with those whose husbands were never 
smokers, but this enormous and implausible relative 
risk was only significant at the 90®© confidence 
kvcl and had very wide confidence limits, being 
based on only 2 deaths in women whose husbands 
were current smokers. Sandler ri ui (1985); in a 
casc<ontro] study carried out in North Carolina, 
reported a strong relationship between risk of 
cancer of all sites and passive smoking This study 
has been criticised by Lee (1985); who notes that it 
is basically implausible that passive smoking should 
increase risk of cancers not associated with active 
smoking Lee also criticised the method of analysis, 
showing that no association with cancer risk would 
be found if a more standard method of analysis 
was used Vandcfbrouckc et a/; (1984); based on a 
25 year follow-up of 1,070 Amsterdam married 
couples, recently reported that passive smoking was 
associated with some decrease in lotali mortality; 

There is evidence indicating that young children 
whose parents smoke have an excess incidence of 
respiratory symptoms and some reduction in 
pulmonary function. Reviewing this evidence, Lee 
(1984) noted that the interpretation of the 
association is fraught with dilTicuUics and that 
other possible explanations, irKlUding social class 
related factors, parental negclci, nutrition, cross- 
infection and daring pregnancy, had not 

been uken into account adequately, so that a 
causal effect of passive smoking could not be 
inferred The relevance of these findings to chronic 
bronchitis or other diseases in adults is in any ease 
not clear. 

Our analyses showed no aignificant effccl of 


passive smoking on lifeibng non-smokers as regards 
risk of chronic bronchitis, ischaemic hcan disease 
or stroke. )ni all the analyses relating the vanous 
indices of passive smoke exposure to these diseases, 
no significant dirfereners were seen and slight 
decreases in nsk were as common as slight 
increases 

Whilp more data would be desirable for these 
diseases, lung cancer continues to be the major 
smoking assoaated disease for which passive 
smoking comes under suspicion. Since all the 
dirficuliics of carrying out good research have 
clearly still not yet been overcome, further research 
is certainly needed. Our findings appear consistent 
with the general view, based on all the available 
evidence, that any cfTcci of passive smoking on risk 
of lung cancer or other smoking-associated diseases 
is at most quite small! if it exists at all. The marked 
increases in risk noted in some studies are more 
likely to be a result of bias in the study design than 
of a true effect of passive smoking 
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Martin, M.J., Hunt, S.C. and Williams, R.R., "Increased Incidence 
of Heart Attacks in Nonsmoking Women Married to Smokers," Presented 
at the Annual Meeting of the American Public Health' Association, 
Abstract, 1986. 

This study is available only in abstract form, based on 
a presentation at a 1986 meeting of the American Public Health 
Association. The study was based on the self-reported health 
history and smoking status of a group of parents of Utah' high school 
students. Women'between the ages of 30 and 59 who had never smoked, 
were classified according to whether their husbands were smokers, 
never smokers or exsmokers. Of the 7,115 nonsmoking women, 23 
reported having had a heart attack. The authors reported that, 
compared to women whose husbands had never smoked, women' married 
to smokers had a relative risk of 4.4. After statistically 
controlling for family history of coronary heart disease, 
hypertension, diabetes, weight, alcohol intake and amount of 
exercise, this relative risk was 3.4. Both values were reported 
as statistically significant. The authors also suggested that the 
risk may have increased with length of exposure, and that women 
married to former smokers also had an elevated risk, although not 
as great as for women married to current smokers. The authors 
concluded; 


These results suggest that women married to 
smokers have an increased risk of heart attacks 
as a result of exposure to environmental tobacco 
smoke. 
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